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DETAILED ACTION 

1 . An after final amendment was filed on 9/17/07 and was entered. As indicated in 
the interview summary mailed on 10/10/07, the final rejection mailed on 7/17/07 has 
been vacated. A new office action is provided below. Examiner would like to apologize 
for the delay. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-5, 12-19, 23-25, 76, 31-35, 42-46, 51-56, 63-66, 69 and 71 are rejected 
under 35 U.S.C. 102(b) as being anticipated by Elko (US006041127A). 

Regarding claims 1, 3, 24, 31 and 32, Elko discloses a method for processing 
audio signals, comprising: 

receiving a plurality of audio signals, each audio signal having been generated by 
different sensor of a microphone array (see Fig. 22); and 

decomposing the plurality of audio signals into a plurality of eigenbeam outputs, 
wherein each eigenbeam output corresponds to a different eigenbeam for the 
microphone array and at least one of the eigenbeams has an order of two or greater 
(see Fig. 24; col. 17, lines 26-33). 
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Regarding claims 2, 12, 13, 33, 42, 43, 63 and 64, Elko shows the spherical 
harmonics based on a spherical configuration of the sensors in the microphone array. 
See the analysis from col. 12, line 15. 

Regarding claims 4, 5, 34, 35 and 54-56, Elko shows the acoustically rigid 
sphere (col. 14, lines 15-16 and abstract). 

Regarding claims 14, 44 and 65, the claimed discrete orthogonality condition 
reads on the condition as shown in Fig. 22 with discrete microphones, microphone 222 
is being 90° from microphone 224. 

Regarding claims 15 and 66, Elko shows treating each sensor signal as a 
directional beam for relatively high frequency components in the audio signal (col. 6, 
lines 32-38). 

Regarding claims 16, 17, 76, 46, 51 and 71, the claimed auditory scene read on 
each steered direction formed by the microphone array. Elko shows that two or more 
different auditory scenes could be generated (col. 17, lines 18-20). 

Regarding claims 18 and 52, Elko shows the weighting (see equation 31). 

Regarding claims 19 and 45, Elko shows that DSP is being used for processing; 
therefore, it inherently stores and recovers data for subsequent processing. 

Regarding claim 25, Elko shows the calibration (col. 17, lines 4-5). 

Regarding claims 23 and 53, Elko shows he equalizer filter (2443). 

Regarding claim 69, due to steering, Elko's system would discriminate noise and 
inherently maintain a minimum value of signal-to-noise ratio. 
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4. Claims 1, 12-24, 31, 42-46, 51-53, 67, 68 and 71 are rejected under 35 U.S.C. 
102(b) as being anticipated by Moorer (US006072878A). 

Regarding claims 1, 12-14, 24, 31 and 42-45, Moorer discloses a method for 
processing audio signals, comprising: 

receiving a plurality of audio signals, each audio signal having been generated by 
a different sensor of a microphone array (for generating mono sources 17 and 19); and 

decomposing the plurality of audio signals into a plurality of eigenbeam outputs 
(the end of col. 5), wherein each eigenbeam output corresponds to a different 
eigenbeam for the microphone array and at least one of the eigenbeams has an order 
of two or greater. 

Regarding claim 15, Moorer shows the step of treating each sensor signal as a 
direction beam (col. 7, lines 60-65). 

Regarding claims 16-18, 46, 51, 52 and 71, the claimed auditory scene reads on 
the audio signal reproduced by a speaker. 

Regarding claims 19-22, 67 and 68, with the digital signal processing (col. 10, 
lines 17-27), the data is inherently stored for subsequent processing, or it reads on the 
recording medium. 

Regarding claims 23 and 53, Moorer shows the equalizer filter (col. 6, lines 19- 

42). 
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Claim Rejections - 35 USC § 103 

5. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

6. Claims 27-30, 47-50, 70 and 72-75 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Elko. 

Regarding claims 27, 28, 47, 48, 72 and 73, Elko fails to explicitly show that each 
array is adapted for audio signals in a different frequency range. Elko shows in Fig. 22 
that the sensors are arranged in two or more concentric arrays of sensors. Elko 
teaches that each pair of microphones (e.g. 224 and the one that is 180° from it) is 
steered to an audio source. With audio sources in different frequency range and each 
pair of microphones steering to different source, Elko's system is capable of adapted for 
audio signals in a different frequency range. 

Regarding claims 29, 30, 49, 50, 74 and 75, using the same teaching that each 
pair of microphone steering to different source, with one source having both low and 
high frequency signals and the rest of the sources having low frequency signal, Elko's 
system is capable of processing relatively low-frequency signal using all sensors and 
only a subset of sensors is used to process relatively high frequency signal. 

Thus, it would have been obvious to one of ordinary skill in the art to modify Elko 
by selectively steering the microphone in order to capture the sound in different 
frequency. ' 



Application/Control Number: 10/500,938 Page 6 

Art Unit: 2615 

Regarding claim 70, Elko fails to show that the SNR is characterized using white 
noise gain. However, it would have been obvious to one of ordinary skill to determine 
the SNR based on white noise gain. 

7. Claims 20-22, 67, 68 and 76-78 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Elko in view of Metcalf (US006239348B1). 

Regarding claims 20-22, 67, 68 and 76-78, Elko teaches how to generate an 
output beam based on the directed angle, but fails to explicitly show how to recover the 
data and transmitting the data to remote receipt and processing. Based on Elko's 
teaching, one skilled in the art would have expected that the generated output beam 
could be utilized for further processing. Metcalf teaches how to use stored sound field 
model to create an auditory scene. Thus, it would have been obvious to one of ordinary 
skill in the art to modify Elko in view of Metcalf by utilizing the stored eigenbeam outputs 
to create an auditory scene in order to recreate a sound event. 

8. Claims 3 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Moorer. 

Regarding claims 3 and 32, Moorer fails to explicitly show an order of at least 
three. However, Moorer clearly teaches that the order n is related to the number of 
speaker signals to be recorded/reproduced (col. 4, lines 13-18). The example provided 
in Fig. 1 , 3 or 4 in Moorer is five speakers, so order of two is sufficient. If a sound 
system having more than five speakers, it would have been obvious to one of ordinary 
skill in the art to modify Moorer's matrix to have the order of at least three in order to 
accurately represent the sound. 
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9. Claims 2, 4, 5, 25, 33-35, 44, 54-56 and 63-65 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Moorer in view of Elko (US 6,041 ,127). 

Regarding claims 2, 4, 5, 33-35, 44, 54-56 and 63-65, Moorer fails to show that 
the microphones are mounted on an acoustically rigid sphere. Moorer teaches a 
general microphone array and the corresponding processor using spherical harmonics 
derived from the microphone signal without specifying the structure. Elko teaches 
mounting the microphones on a rigid sphere (col. 1 , line 65) to provide harmonic 
analysis. Thus, it would have been obvious to one of ordinary skill in the art to modify 
Moorer by mounting the microphones as suggested in Elko in order to improve surround 
sound recording and playback. 

Regarding claim 25, Moorer fails to show calibrating the microphones. Moorer 
teaches using a general microphone array to derive the speaker signals based on the 
difference between microphones. Elko suggests calibrating the microphones among 
each other to improve the accuracy (col. 17, lines 1-25). Thus, it would have been 
obvious to one of ordinary skill in the art to modify Moorer by calibrating the 
microphones in the array in order to improve the response. 

1 0. Claims 1 0, 1 1 , 40, 41 , 61 and 62 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Moorer in view of Elko as applied to claims 1 , 2 and 4 above, and 
further in view of Staple et al (US005288955A). 

Regarding claims 10, 1 1 , 40, 41 , 61 and 62, Moorer fails to show the soft sphere. 
Elko shows the rigid sphere. Staple et al (hereafter Staple) teaches that the 
microphones are mounted on a soft sphere in order to reduce the vibration and noise. 
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Thus, it would have been obvious to one of ordinary skill in the art to modify Moorer and 
Elko by mounting the microphones on a soft sphere in order to reduce the noise and 
vibration. 

Allowable Subject Matter 

1 1 . Claims 6-9, 36-39 57-60, 26-30, 47-50 and 72-75 are objected to as being 
dependent upon a rejected base claim, but would be allowable if rewritten in 
independent form including all of the limitations of the base claim and any intervening 
claims. 

Response to Arguments 

12. Applicant's arguments filed 9/17/07 have been fully considered but they are not 
persuasive. 

On p. 1 3, applicant argued that Moorer fails to disclose the step of decomposing 
a plurality of audio signals into a plurality of eigenbeam outputs because the plurality of 
audio signals are not audio signal generated by a microphone array. As shown in Fig. 
3, there are two monaural sources 17 and 19. As disclosed on col. 3, lines 43-45, each 
monaural source signal is being picked up by at least one microphone. Therefore, the 
two monaural sources signals are generated by at least two microphones, which read 
on the claimed microphone array. As shown in Fig. 5, for example, the microphone 
arrays generate three signals which are decomposed to form a plurality of eigenbeam 
outputs. As disclosed on col. 7, lines 12-21, Moorer discloses that second spatial 
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harmonics or more could be generated. As shown in Fig. 4 in view of Fig. 5, each 
microphone is responsible to generate an eigenbeam output, and each eigenbeam 
output being different from other eigenbeam output. Applicant's argument based on 
Fig. 7 is not convincing. One has to read Moorer as a whole. Moorer discloses that the 
second or more spatial harmonics could be generated and this disclosure is not limited 
to any specific embodiments as illustrated in Figs. 3, 7 or 8. 

. On p. 13, applicant states that Moorer '152 does not disclose the eigenbeam 
have an order of two or more. Moorer '152 is a CI P of Moorer '878, so it includes all the 
disclosure of eigenbeam having an order of two or more. To simplify the prosecution, 
Examiner did not include the rejection in view of Moorer '152 because it would duplicate 
the 102 rejection in view of Moorer '878. However, Examiner reserves the right to use 
Moorer '152 whenever the situation is appropriate. 

On p. 15, applicant argued that Moorer fails to show the microphone 
arrangement satisfy orthogonality condition. However, applicant's argument is based on 
the disclosure in the specification. Those definitions are not clearly and explicitly stated 
in the claims. Therefore, the argument is not convincing. 

On p. 17, applicant argued that Moorer fails to show the limitation of claims 15 
and 66. As disclosed in Moorer, the gain defines the angle, therefore, define the 
direction. The claimed relatively high frequency components in the audio signals reads 
on any audio signal picked up by the microphones that has above zero frequency. 

On p. 17, applicant argued that scalar weights in Moorer cannot be read as the 
equalizer filter as claimed in claims 23 and 53. This is not convincing. By definition, a 
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filter is a circuit that eliminates certain portions of a signal. An equalizer is a device that 
equalizes. So the scalar weights can read on the claimed limitation. 

From p. 17-18, applicant argued that Moorer '878 only shows eigenbeam having 
0 th and 1 st orders. This is not true. Moorer '878 explicitly disclose the harmonics with 
second order or higher on col. 7, lines 12-19. Since Moorer '152 is a CIP of Moorer 
'878, this disclosure is also in Moorer '152. 



Allowable Subject Matter 

1 3. Claims 6-1 1 , 26, 36-41 and 57-62 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ping Lee whose telephone number is 571-272-7522. 
The examiner can normally be reached on Monday, Wednesday and Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vivian C. Chin can be reached on 571-272-7848. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 



For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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